Additional Results
Besides calculating the effect of a 10 °C increase in incubation temperature on total C release (sum of CO2-C and CH4-C), we also calculated the effect of increasing temperature on total C release when accounting for the higher GWP of CH4, which resulted in an almost identical increase in C release of 2.06 (Table S5) .
Additionally, we looked at the effect of a 10 °C increase in incubation temperature on CH4-C release alone (anaerobic studies only). Over all studies the CH4-C release was 4.26 times higher with a 10 °C increase in temperature and no effects of ecosystem, soil type or permafrost condition were found (Fig. S1, Table S6 , Table S12 ). Given that CH4 accounts for a small portion of the total C release under anaerobic incubation conditions the overall ratio of C release with a 10 °C increase in incubation temperature did not differ for aerobic or anaerobic incubation conditions.
Sensitivity analysis
We performed a sensitivity analysis that uses three different datasets to show that our conclusions about the low contribution of CH4-C to total anaerobic C emissions from the given incubation studies are robust. We performed the aerobic to anaerobic meta-analyses using the following three different datasets:
a) The original dataset that includes all samples and studies as reported in the main text b) Only those studies were included for which more than 60% of the samples had reached maximum CH4 rate during the incubation (see Table 17 ) c) Only those samples from individual incubation studies were included that had reached maximum CH4 rate during the incubation (includes samples from all studies except for Diáková et al. (in revision). The difference to b) is that individual samples were explicitly excluded rather than studies, which are collections of individual samples.
Maximum CH4 rate refers to the peak CH4 rate and was determined based on daily rates over time. Table   18 shows the results from all three meta-analyses. The overall mean estimate (ratio of soil C release under aerobic versus anaerobic incubation conditions) is for a) 3.39 (95% CI from 2.22 to 5.18), for b) 3 .65 (95% CI from 1.91 to 6.98) and for c) 3.81 (95% CI from 2.53 to 5.73) when using total C (sum of CO2-C + CH4-C). When also accounting for the higher Global Warming Potential of CH4 (as CO2-C equivalent) the overall mean estimate for a) is 2.3 (95% CI from 1.55 to 3.4), for b) 2.7 (95% CI from 1.62 to 4.49), and for c) 2.26 (95% CI from 1.44 to 3.54).
In addition, we have also calculated the contribution of CH4-C to total anaerobic C release using the three different datasets. On average the contribution of CH4-C to total C is for a) 5.73% (95% CI from 2.74 to 8.73), for b) 5.59 (95% CI from -1.97 to 13.16), and for c) 7.5% (95% CI from 3.83 to 16.84;
Supplementary Figure S2 ). Ecosystem and Temperature are only significant moderators for the original analysis, which includes all samples and studies. This sensitivity analysis shows that for all three datasets C release under anaerobic conditions is dominated by anaerobic CO2.
Figure S1|
Ratio of CH4-C release with a 10° C increase in temperature. Studies are split into different ecosystems, soil types and permafrost conditions (numbers in brackets represent number of observations for each subgroup). The arrow indicates that the confidence interval (CI) is wider than the space.
Figure S2|
Contribution of CH4-C to total anaerobic C release for the three datasets used in the sensitivity analysis. Black squares represent boreal forest, dark circles peatland and light grey triangles tundra ecosystems. Symbols represent observations from different observations and error bars show standard deviation within an observation. Figure S2a is the same as Fig. 3 in the main text. In a) lines represent the average predicted relationship between CH4-C contributions to total anaerobic C release and incubation temperature for the three given ecosystems. For b) and c) neither ecosystem nor temperature were significant moderators. For a) mean over all observations = 5.73% (95% CI 2.74, to 8.73); for b) mean of all observations = 5.59 (95% CI -1.97 to 13.16); for c) mean over all observations = 7.5% (95% CI 3.83 to 16.84). Table S3 | Effect size estimates (yi, log ratio of the means) and corresponding variance (vi) used for meta-analysis of the effect of a 10 °C increase in incubation temperature on CH4-C release. Ecosystem, permafrost, and soil type are moderators used for meta-analysis with mixed effects models. Nr is the number of observations per citation. Table S4 | Effect size estimates (yi, log ratio of the means) and corresponding variance (vi) used for meta-analysis of aerobic to anaerobic total C release (CO2-C+CH4-C) and total CO2-C equivalent release. Ecosystem, permafrost, soil type and temperature are moderators used for meta-analysis with mixed effects models. Nr is the number of observations per citation. Table S5|Summary of the results of a meta-analysis of the effect of a 10°C increase in incubation temperature on total C release (CO2-C + CH4-C) and total C release as CO2-C equivalent. See Material and methods for detailed description of the response metric and the meta-analysis performed. N is the number of observations per ecosystem, soil type or permafrost. Table S7 | Summary of the results of a meta-analysis of the ratio of aerobic to anaerobic incubation conditions on total C release (CO2-C + CH4-C) and on total C release as CO2-C equivalent by accounting for the GWP of CO2 (GWP=1) and CH4 (GWP=34 
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Table S9|
Information on the amount of heterogeneity in each meta-analysis. All final models were fitted with restricted maximum likelihood. Table S18 : Summary of the results of the sensitivity analysis. meta-analyses of the ratio of aerobic to anaerobic incubation conditions on total C release (CO2-C + CH4-C) and on total C release as CO2-C equivalent by accounting for the GWP of CO2 (GWP=1) and CH4 (GWP=34
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). N are numbers of observations (not equal to number of samples as multiple samples could be grouped into one observation). Letters a-c in the headers refer to the three analyses performed as part of the sensitivity analysis. 
